Expression of delayed cell death (DCD) in the progeny of fish cells surviving 2,4-dichloroaniline (2,4-DCA) exposure.
Interest in and concern for the quality of the environment has prompted a great deal of research into methods of measuring and assessing changes in it. One problem of major interest is that of increasing amounts of mutagenic/carcinogenic chemicals generated and released into marine and freshwater ecosystems. Numerous techniques involving whole animals and cell culture for these genotoxic changes have been devised to assay specific chemicals. Little has been done to determine the effects of potential genotoxicants on aquatic organisms. The purpose of this study was to investigate if 2,4-Dichloroaniline (2,4-DCA) (CASRN: 554-00-7), induced delayed cell death (DCD) or delayed reproductive cell death a.k.a. as lethal mutations in a teleost cell line, CHSE-214. Delayed expression of cell death in the progeny of cells, which survived a toxic insult, was first shown for ionizing radiation and is one of the signs of induced genomic instability. The survival of cells initially treated with 2,4-DCA and the survival of their progeny were determined. When cells are exposed to a toxic insult, the component cells of a normal appearing survivor colony or clone were commonly thought to have proliferative capacity equivalent to that of the untreated cells. In this study, however, it was found that CHSE-214 cells surviving 2,4-DCA exposure carried heritable lethal defects, which came to light only after numerous apparently successful divisions, in the form of plating efficiencies, which were reduced below those of the untreated, control cells. DCD expression did not appear to be dose-dependent with poor cell survival occurring at the lower end of 2,4-DCA exposure and remained constant until recovering to something like 60% of the controls. A study of the CHSE-214 kinetics post-exposure showed that the apparent reduced growth rate of the cells was due to reduced numbers of reproductively viable cells in the population. Results showed that the expression of DCD occurred persistently post-treatment and was relatively independent of dose once a threshold level of 40 microM (Fig. 1) had been reached.